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1.0  INTRODUCTION 
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The  objective  of  this  program  is  to  review  regulatory  and  technical  aspects  of  the  United 
States  Army  Toxic  and  Hazardous  Materials  Agency  (USATHAMA)  program  for  using 
composting  as  a  remedial  technology  for  treatment  of  soils  contaminated  with  munitions 
wastes,  specifically  TNT,  HMX  and  RDX.  This  report  summarizes  the  findings  of  this 
program. 

The  most  critical  regulatory  issue  facing  the  USATHAMA  is  whether  the  RCRA  regulations 
are  applicable  to  treatment  of  soils  at  munitions  facilities.  The  RCRA  regulations  are 
applicable  if  the  soil  and  debris  are  contaminated  with  a  listed  hazardous  waste.  K044  and 
K047  are  the  listed  wastes  of  concern.  However,  they  are  listed  solely  because  of  the 
reactive  characteristic.  If  the  soil  and  debris  do  not  exhibit  the  reactive  characteristic  they 
would  therefore  not  be  hazardous  waste.  90  CFR  261.3  (a)(2)(iii)  clearly  states  that  a  solid 
waste  (such  as  soil  and  debris)  is  a  hazardous  waste  if  it  is  a  mixture  of  a  solid  waste  and  a 
listed  hazardous  waste  (such  as  K044  and  K047)  which  exhibits  the  characteristic  for  which 
it  is  listed.  In  addition,  the  newly  promulgated  BOAT  for  these  listed  wastes  require 
deactivation  to  eliminate  the  explosiveness  of  the  mixture.  BOAT  treatment  would  then 
allow  for  land  disposal.  This  indicates  that,  unless  the  soil  exhibits  the  reactive  characteristic, 
the  RCRA  regulations  are  not  applicable  to  composting. 

The  RCRA  regulations  may  be  relevant  and  appropriate  to  the  composting  of  soil  and 
debris.  However,  "relevant  and  appropriate"  is  a  more  flexible  standard  when  applicable 
under  Superfund.  It  is  important  that  the  Army  make  this  distinction  when  studying  the 
feasibility  of  composting  at  specific  sites. 

The  regulatory  framework  under  which  treatment  of  these  soils  is  conducted  has  significant 
impact  on  the  costs  of  treatment.  The  requirements  for  treatment  system  design, 
construction,  operation,  monitoring,  closure  and  permitting  are  different  depending  on 
whether  RCRA,  Superfund  or  state  regulations  apply. 

A  variety  of  technical  optimization  strategies  have  also  been  reviewed  to  determine  if  cost 
savings  can  be  achieved.  The  topics  considered  include  microbial  kinetics,  amendments, 
pretreatment,  bioenhancement,  surfactant  treatment,  fungal  treatment  and  alternative 
composting  designs.  Each  of  these  optimization  techniques  can  reduce  the  cost  of  treatment 
provided  they  can  either  decrease  the  time  required  to  treat  a  given  quantity  of 
contaminated  soil  or  reduce  the  volume  material  in  treatment  by  reducing  the  requirement 
for  amendments.  The  last  factor  appears  to  be  the  most  critical  and  improvements  in  this 
area  will  lead  to  the  largest  reduction  in  unit  treatment  costs. 
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Section  2  of  this  report  reviews  the  regulatory  framework  for  treatment  of  soils  contaminated 
with  munitions  wastes.  Section  3  reviews  optimization  strategies  for  this  technology.  Section 
4  summarizes  these  results. 


2 


2.0  REGULATORY  ISSUES 


2.1  Introduction 


Regulatory  factors  will  heavily  influence  the  feasibility  of  composting  as  an  acceptable 
remedy  for  soils  containing  explosives  manufacturing  wastes.  Regulatory  factors  will 
determine  the  performance  standards  that  the  treatment  process  will  be  required  to  achieve. 
Regulatory  factors  will  dictate  the  configuration  (liners,  covers,  monitoring)  of  the  final 
treatment  system.  Inturn  the  configuration  will  significantly  effect  construction  and  operation 
costs  of  the  treatment  system.  Finally,  regulations  may  require  permitting  and  other 
regulatory  and  public  review  processes  which  could  add  to  the  time  required  to  implement 
the  remedy  or  could  surface  opposition  to  the  technology  and  its  implementation  at  specific 
sites.  This  may  make  implementation  of  the  technology  difficult  or  impossible. 

There  are  two  major  Federal  regulatory  programs  which  impact  the  implementation  of 
composting;  Superfund  and  RCRA.  Superfund  refers  to  the  Comprehensive  Environmental 
Response  Compensation  &  Liability  Act  of  1980  and  amendments  and  its  implementing 
regulations;  the  National  Contingency  Plan  (NCP).  RCRA  refers  to  the  Resource 
Conservation  and  Recovery  Act  of  1976,  its  amendments  and  implementing  regulations  both 
at  the  Federal  and  state  levels. 

2.1.1  Superfund  Overview 

Superfund  is  a  statute  which  authorized  EPA  to  clean  up  releases  of  hazardous  substances 
from  sites.  It  allows  EPA  to  use  money  from  a  fund  (Superfund)  to  perform  these  clean¬ 
ups.  Superfund  also  authorized  EPA  to  demand  that  parties  responsible  for  a  release 
conduct  the  site  investigation  and  clean-up  and  pay  for  those  efforts  in  lieu  of  using  the  fund. 
The  Installation  Restoration  Program  (IRP)  is  DOD’.s  ’•esponse  to  the  Superfund  initiative. 
Site  investigations  and  remedial  actions  conducted  under  the  IRP  generally  conform  to  the 
Superfund  requirements.  Superfund  requires  that  EPA  and  responsible  parties  use  applicable 
or  relevant  apd  appropriate  regulations  (ARARs)  when  evaluating  potential  remedies  for 
releases. 

Superfund  and  the  NCP  establish  remedial  goals  and  remedial  design  criteria  on  the  basis 
of  protection  of  the  public  health,  welfare  and  the  environment  or  risk  based  standards  as 
well  as  compliance  with  ARARs.  In  the  case  of  clean-up  criteria  the  more  stringent  criteria 
is  likely  to  be  risk  based.  In  the  case  of  remedial  design  criteria,  RCRA,  if  it  is  an  ARAR, 
is  likely  to  be  more  stringent.  Therefore,  one  of  the  key  regulatory  issues  facing  the 
composting  program  is  to  determine  if  RCRA  and  all  of  its  associated  technical  standards, 
permitting  procedures  and  restrictions  are  ARAR’s  at  the  sites. 
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2.1.2  RCRA  Overview 


RCRA  authorizes  EPA  to  regulate  the  management  of  hazardous  wastes.  EPA’s  regulations 
and  policies  require  that  soils  and  debris  containing  hazardous  constituents  from  listed 
hazardous  wastes  must  themselves  be  treated  as  a  hazardous  waste.  The  management  of 
soils  and  debris  as  a  hazardous  waste  require  facilities  and  procedures  which  are  expensive 
to  construct  and  operate. 

RCRA  also  restricts  the  land  disposal  of  most  hazardous  wastes.  The  land  disposal 
restrictions  (LDR)  require  that  the  best  demonstrated  available  treatment  (BOAT),  be 
applied  to  these  wastes  before  they  are  disposed  of  on  the  land.  Although  the  BOAT 
standards  for  soils  and  debris  have  not  been  defined  as  of  mid-1990,  EPA  and  the  states  use 
their  authorities  under  RCRA  to  require  some  form  of  treatment  of  contaminates  soils  and 
debris  as  opposed  to  land  disposal.  BOAT  for  the  listed  waste  streams  which  are  contained 
in  soil  and  debris  is  used  as  a  guide  to  defining  BOAT  for  the  contaminated  soil  and  debris 
itself. 

The  regulatory  issues  associated  with  composting  soils  contaminated  with  explosives  wastes 
are  very  complicated  and  evolving.  Because  of  the  complexity  of  the  issues  involved  and  the 
changing  nature  of  the  regulations  and  EPA  policy  it  is  important  to  closely  study  the 
regulatory  issues  to  insure  that  the  costs  of  regulatory  compliance  is  minimized  and  reflects 
what  is  truly  required  by  the  regulations. 

2.2  Superfund 

The  NCP  was  recently  revised  to  reflect  new  statutory  requirements  as  well  as  the  changing 
RCRA  program  (March  8, 1990).  Changes  in  the  NCP  which  will  impact  composting  of  soils 
contaminated  with  explosives  involve  the  use  of  RCRA  as  a  ARAR. 

There  are  three  RCRA  ARARs  that  potentially  have  a  significant  effect  on  composting  of 
soils.  The  Part  264  permitting  standards  for  treatment  facilities  (piles  and  land  treatment 
units)  require  extensive  engineering  features  which  would  not  be  required  if  the  soils  and 
debris  was  not  a  hazardous  waste.  The  RCRA  permitting  requirements  contained  in  Part 
270  would  require  expensive  documentation  and  time  consuming  reviews.  The  RCRA  land 
disposal  restrictions,  including  the  BOAT  pretreatment  standards,  would  require  aggressive 
pretreatment  prior  to  disposal  on  the  land  or  back  into  the  excavated  area. 

Listing  Criteria.  In  order  for  RCRA  to  be  an  ARAR,  the  soil  and  debris  at  the  site  must 
be  contaminated  with  or  contain  a  hazardous  waste.  Soils  at  the  sites  are  contaminated  with 
wastes  that  are  similar,  or  identical  to,  listed  hazardous  wastes  K044  and  K047.  Mixtures 
of  solid  waste  (soils  that  are  excavated  and  disposed  of)  and  a  hazardous  waste  that  is  listed 
solely  because  it  exhibits  one  or  more  of  the  characteristics  of  a  hazardous  waste  is  itself  a 
hazardous  waste  unless  the  mixture  no  longer  exhibits  any  characteristic  of  a  hazardous 
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waste  (Figure  1).  K044  and  K047  are  listed  because  they  exhibit  the  reactive  characteristic 
as  indicated  by  the  hazard  code  in  40  CFR  261.32  (Figure  2).  In  addition  the  Appendix  VII, 
Basis  for  Listing,  indicates  that  K044  and  K047  were  listed  because  they  failed  the  test  for 
the  characteristic  of  reactivity  (Figure  3).  Note  that  there  sire  no  hazardous  constituents 
which  influenced  the  listing.  In  addition,  the  b'sting  background  document  for  these  wastes 
(Attachment  A)  indicate  that  reactivity  was  the  only  basis  for  listing  these  wastes.  Since  soils 
at  the  sites  do  not  exhibit  the  reactive  characteristic  it  is  questionable  if  they  are  hazardous 
wastes  and  therefore  if  RCRA  is  an  ARAR. 

If,  in  spite  of  the  arguments  regarding  the  lack  of  a  reactive  characteristic  discussed  above, 
the  soils  and  debris  from  the  site  is  judged  to  be  a  mixture  of  solid  and  listed  hazardous 
waste,  RCRA  will  be  considered  an  ARAR  under  Superfund.  The  most  serious  implication 
of  RCRA  as  an  ARAR  is  the  applicability  of  the  LDR  and  the  requirement  to  pretreat  to 
BOAT  levels  prior  to  land  disposal.  The  land  ban  would  not  allow  for  composting  as 
proposed  since  the  concrete  pads  would  not  pass  the  requirements  for  tanks.  Treatment  on 
the  land  or  in  piles,  even  if  the  landfarm  or  the  pile  is  placed  on  a  liner,  double  liner  or 
concrete  pad  is  not  allowed  by  the  landban.  The  treatment  would  have  to  take  place  in  a 
tank.  The  composting  facility  would  have  to  be  re-engineered  to  satisfy  the  definition  of  a 
tank. 

The  BOAT  requirements  for  K044  and  K047  allow  for  a  rather  simple  pretreatment 
standard.  BOAT  for  these  wastes  is  defined  as  deactivation  to  remove  the  hazardous 
characteristic  of  a  waste  due  to  its  ignitability,  corrosivity  and/or  reactivity  (Figure  4  and 
Figure  5).  In  essence  the  BOAT  will  render  the  waste  a  non-hazardous  waste.  This  will  not 
only  allow  for  land  disposal  but  will  delist  the  waste  and  allow  for  disposal  as  a  solid  waste. 

Recognizing  that  BOAT  for  waste  streams  might  not  be  applicable  to  soils  and  debris,  EPA 
has  established  a  variance  procedure  for  Superfund  projects.  The  alternative  levels  and 
technologies  (Figure  6)  allow  for  biological  treatment,  soil  washing  and  incineration  for 
nitrated  aeromatics. 

If  the  RCRA  Part  264  standards  are  not  ARARs  and  the  design  of  the  composting  facility 
is  based  on  protection  of  the  environment  and  other  local  receptors  as  opposed  to 
compliance  with  regulatory  requirements,  significant  cost  savings  and  operational  flexibility 
will  be  achieved.  The  biggest  savings  would  be  in  how  the  composting  facility  itself  would 
be  constructed.  A  single  liner  or  no  liner  system  is  the  most  common  with  the  individual 
composters  placed  on  naturally  occurring  soils  or  fill  placed  on  top  of  a  single  liner. 
Additional  savings  could  be  realized  from  simplified  security  facilities,  run-on/-off  facilities 
and  ground  water  monitoring  network. 
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I MIJ  OcfInlUoB  ItMkrdoiu  wute. 

(a)  A  Mild  wutc,  M  defined  in 
1 361.3,  la  a  hazardous  waste  If: 

(1)  It  U  not  excluded  from  regula¬ 
tion  as  a  hazardous  waste  under 
1 361.4(b);  and 

(3)  It  meets  any  of  the  following  cri¬ 
teria: 


(1)  It  exhibits  any  of  the  chswterls- 
tics  of  hazardous  waste  Identified  in 
Subpart  C. 


one*or  more  of  the  ^^‘•’^terUtlm  ^ 
hazardous  waste  Identbtled  to  Subpart 
C.  unless  the  resultant  mixture  no 
longer  exhlblU  any  characte^tlc 
hazardous  waste  Identified  In  Subpart 

c. 

"(Iv)  r«  »«  a  mixture  of  Mild  Wl 
one  or  mo 


rw  .ttttt.  r.irrrrngliri^lS] 


from  in»  iwuti**^*'**  %»asw#  ^ 

and  360.33  of  this  chapter,  however, 
the  following  mixtures  of  Mild  WMtre 
and  hazardous  wastes  listed  In  Sub¬ 
part  D  are  not  hazardous  wastre 
(except  by  application  of  paragraph 
(aK3)  (I)  or  <U)  of  this  ooctloiO  tf  the 
generator  can  demonstrate  that  the 
mixture  consUU  of  wastewater  the  ^ 
charge  of  which  Is  subject  to  regula¬ 
tion  under  either  section  403  or 
tion  307(b)  of  the  Clean  Water  Act  (In¬ 
cluding  wastewater  at  facilities  which 
have  eliminated  the  discharge  of 
wastewater)  and: 
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p.  K044.  K(MS,  K<Me,  and  K047 

KO(4— Wcilcwtltr  lr««ta«n(  iWiel  ftoa 
dtt  aunuhcturifii  and  prooattfnc  af 
axptoilvM.  ' 

KOtS-«p*atCMbon  fr«m  dM  btalaMBtef 
wailataalar  canlaiatni  axploalvafc 
KMe-WaaUwalar  Iftatmaat  iludcaa  froai 
Pm  MBufaeiuHQfc  foraiutatloa  aad  , 

.  loadini aliaad-baf^  Inldatiflg 
*  Mmaottflda. 

KM7— rtnl/red  walar  TKT  epcralotai 

•Toda/a  rule  revokea  the  “No  Land 
Dltpoaal  Bated  on  Reactivllu"  treatment 
alandard  for  K0«4.  K04S.  and  K047 
waatea  and  promulgatca  aa  propoted  a 
ireatmenl  atandard  of  *‘Dcac(lvat/oa*. 
Tlia  Asency  la  alto  promulgaUni  * 
nonwaitcwalar  treatment  atandard  fot 
lead  tn  the  KOte  Reactive  Subcalesoty 
oa  propoicd  (atio  aee  S4  FR  26007-dOflL 
June  23. 1989),  baaed  on  the  tranafer  of 
performance  data  from  the  atabfltxattoa 
of  K046  nonreacdve  waatea.  Tbla 
treatment  atandard  la  bated  on  tba 
performance  of  deactivation  fwJba 
reactiva  waalewalera  followed  bjr 
alkaline  precipitation,  acttliiif,  aM 
nitration  to  form  a  nonraactiva  KOW 
noowaatewalcr  that  (a  then  atabniied 
lor  lead. 

Tha  A|eocy  reoelved  aeveral 
comraenta  inolcatlng  that  the  BOAT  for 
the  KOie  Reactiva  Bubcalegory  ahould 
be  deactivation  followed  hf 
atabllliatioa  at  oppoaed  to  )uat 
a(ab{Iixatlo&  Ibe  Aiency  a|reea  wltt 
the  commentcra  and  b  therefore  tevulni 
BOAT  at  ^activation  followed  bf 
atabOiutlon.  In  addition,  manp 
cemmeatere  had  queatlona  on  the 
defiaitloa  of  dcactivatfoa  To  datllV  1^* 
point  the  A|enqr  ta  deRnlnf 
dcactivlUUon  for  KOR  K04S.  KOtS  and 
K047  waitea  to  be  the  proceaa  of 
icmovtni  the  characteibtk  of  rcactivttp. 
by  Icchnolosbi  luch  aa  Indnbratlon  or 
■chemical  oxidation.  See  40  CFR  pail  MO 
appendix'  VI  lor  a  Hat  of  Itchnologlea 
that  uaed  alone  or  In  oomblnedoo  can 
achieve  thla  atandard. 


BOAT  FOR  K044  AND  K047 


For  aB  KOte  waatewalere.  the 

treatment  atandard  b  bated  on  tha 
performance  of  alkaBneoiecIplUUo^ 
aattlln|.  and  flltralloa  Tna  " 

tranafeirini  tha  performance  of  t^ 
treatment  ayetea  Boa  I®*®* •’*••***• 
1(002  waatewalere  are  (uat  aa  dlrocun  to 
treat  aa  tha  WHO  waabwatere.  baaed  on 
the  coneeolrallon  of  bad  In  WW  [up  to 
212  ppa)  which  b  the  aaaa  or 

than  that  which  hat  been  found  to  WHO , 

waatewalere  (up  to  100  ppa^ 

boat  jKEATUiMf  ron  K044,  k04S,  K047 

(MoMsiewatM  and  WaiiMnnl 

tlU¥i»dae«nclmaOmo*Ol.  . 
OMcOrtaon  IDweO  at  a  wrewO  •* 


cm  iea.«  Tabi*  I  iBf  a  4w<A*>«  ' 


BOAT  Tmatwcmt  Stanoaam  aon  K040 

•  BeaCTvf  Ar#p.No*«CACT«viSu»CAn. 
OOMEO 

IWMimiMl 


BOAT  TneAmorr  Stanoamw  ao«  WHO 

REAcnvfSuocAnoonr 

INoiwHltMMl 
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Table  l.— Tec»<nology  Coo^s  and  Description  of  Tech/xx-Ogy-Baseo  Standards 


Tvctnology 

OOd« 

AOGAS 

AULGM 

81000 

CAA8N 

CHOXO 


CHRCO 


OEACT 

Fsues 

MLvrr 

SUERC 


MON 

U£XT 


VJCW 


NEVTR 

NLDBR 

PRECP 


RBERY 

RCOAS 

RCORR 


RLEAO 

RMERC 


RMETl 


Ronos 


OMCflpSon  o(  Uchnolocr-tetae'rUndMd 


Vanling  ct  oornpressad  0X9**  Inlo  kn  ahtoitlng  or  rateting  modik  (Lk..  kcM  or  Squid)— ««rtlirig  can  bk  kccomptsAcd  evough  pb/*ickl  leloask  uNslrig 
vkkm/pipine:  pNYNcal  per^-aSon  o<  Ow  oonikioar.  and/or  patWato  ffvough  daiotMlioa 
AmalpanikSor)  ol  SquldL  otemanUJ  marciry  cordamlnalad  rriei  tadbkcSkk  maladklk  utfizii^  Inorganic  raaganik  kuch  aa  ooppar.  line,  nicKaL  gold,  and 
mMtf  dial  ratuS  h  a  nonSquId,  aamLioSd  amalgam  and  twraby  ladudne  polariilal  amkalona  ol  atamaniat  marciay  vapora  lo  fra  air. 
Blodsgradation  ol  organica  or  noonnalaBc  Inorganles  |La.,  dagradabla  Inirga.'iea  etal  contain  tia  alamanla  ol  phoaphonit,  nitregea  and  awdia)  in  unite 
oparatad  undar  aSbar  aarqbic  or  anaarobic  oonettiona  audi  tiat  a  atarogala  ootnpound  or  Indteator  pnintim  has  baan  aubattfteaSir  raducad  in 
ooneantralion  fei  •«  rasiduala  (a  g.,  Total  Organic  Carbon  can  olten  ba  wood  aa  an  IniSeaior  param^  tor  ttta  bicdagradallon  ol  many  organic 
oonamuanis  lhat  ecnnoi  ba  dSa^  analytad  In  «iatia«raiar  raalduai). 

Carbon  adaorptan  (granulaiad  or  powdar^  ol  nommaUXe  inorganlea,  organomataSics.  and/or  organic  oonamuanis,  opa'stad  such  eui  s  rurogaia 
oompoimd  or  Mtoaior  pa'amatar  has  nor  undargona  braaliilwMgh  (a.g.  Total  Orpooie  Carbon  cart  eAao  ba  usai)  as  an  indtoaior  paiams>ar  tor  eta 
adsorption  ol  many  organic  oonstiiuanis  eat  carmoi  ba  dbaeSy  analynd  In  araata»iater  lasiduat).  Braaktvough  oecus  whan  tea  o»bon  has 
baconia  sabjraiad  «Sh  eta  eonsWuant  (or  Mcator  paramater)  and  substantial  ehangs  bi  adsorption  rate  ssaodatad  aMi  dtal  oonaUuani  occurs. 
Chamical  or  atecOeiifSc  oiddalion  utifaing  tio  toSowing  oNdatton  rtagsres  (or  atoaio  leaganta)  or  oambinoSona  or  roagants:  (I)  H|ipcicNoilta  (a  g. 
bleach);  (2)  cMorina;  (3)  chlortna  Attidr.  (4)  oiona  or  UV  (lAmdotol  S^  osaklod  eeono;  (S)  porwJdts;  (8)  parsuMao;  (h  parchtoratsa; 
psmisnganlea;  and/or  (8)  olhsr  oddizing  raagteta  ol  oqihrotoni  afficioncy.  partomtad  In  unite  oparatad  auch  9ial  a  tutrogais  oonapound  or  Indicator 
pararrtcMr  hot  baan  rjbsitnSaity  raducad  in  oonoantraSon  in  tia  laaldiaN  (a.g.  Total  Orgaide  Carbon  con  olten  ba  usad  aa  an  in6estor  pmematar 
for  eta  otodaSon  ol  many  organic  oonaUteanlt  etal  cannot  ba  dbaeSy  ona^dM  bt  oaatewater  raasdktas).  Citamieai  onidallm  apacSicaSy  fetcludas  wSai 
la  oommordy  rafarrad  to  aa  aflisllna  ehlorinatioA 

Chamical  isdueSon  uSSilng  tta  tosomng  tadudng  raagante  (or  waste  rsagarda)  or  eombbtaSona  et  roagante;  (1)  8uH;o  dtodds:  (2)  aodwtv  poiacsiuni. 
or  sStaS  taSa  ol  auiGtaa,  biaulAtoa,  mttibisuifll^  and  pobrfohytena  gly^  (a.g.  NaPEG  and  KPEG)c  (3)  aodhm  hydtooulMo;  (4)  tertput  salts;  and/ 
or  (S)  oOtar  cadudng  raagerrte  ol  aqAalani  affidancy.  parfomisd  bt  wilte  oparatad  auch  PM  a  auiegate  oompound  or  btdicator  ptramatar  has  baan 
aubsUnSaSy  raducad  bt  oonoanbation  bt  ths  rasWuais  (ag,  TotsI  Organic  Hatogans  can  dtan  bt  usad  as  an  btdtoator  paramatar  lor  eta  taducSon  ol 
many  haloganalsd  organic  eonsStuanti  etal  eannol  ba  dbaeSy  analyisd  bt  aiaatawtlar  rasiduas).  Chamical  raductlon  la  oommonly  usad  tor  Pia 
raduction  ol  haxavalant  chromium  to  eta  Stvaiant  slate. 

Oaactivason  to  ramova  Pia  hazardous  oharaelarisiica  ol  a  waste  dut  to  ha  IgnllabNty.  oonotMly,  and/or  laadMiy. 

Fual  tubaStution  bt  teWla  oparatad  bi  acoordtnea  with  appScabla  technical  oparaSng  laqteramantei 

VtetficaSon  ol  hig|i  lavol  mbad  raiSoaetNa  waataa  bt  unSa  bt  oorrpianoa  wSh  al  applcahla  ntdbaclha  prataclion  raqubamante  undar  oonOal  ol  Pta 
Nudaar  Ragrtetory  Cortanhalen. 

btebtaratfon  ol  woaiaa  oortiainbio  organica  and  marcury  bt  •.•nitt  oparatad  bi  oecordanea  wAh  Ptt  technleal  oparaSng  roqubamante  ol  4'r  CFR  part  284, 
ttAport  O  and  40  CFR  part  285,  tubptet  O.  Al  traalawaur  and  nonaattawalar  ratUuat  darNcd  bom  eila  ptocaaa  mud  Ptan  eomply  wHh  Pta 
oorrasponeSng  paatmani  ttendarda  par  watte  eods  wHh  conaidsraPon  el  ony  oppSrtehlo  subeatogortes  (a.g.  Kgh  or  Low  Marevy  Subcatagortes). 
btdnaraSon  bt  units  opsrated  bt  aoeordsnoa  wipi  Pis  taehnieil  aparaSrtg  raqulramanb  et  40  CFR  port  284,  tubpsrt  O  and  40  CFR  par!  285,  aubpart  Ol 
Uquld4quid  axtraePon  (oRan  raterrad  M  ta  toNant.axtraclion)  el  orgonlct  bom  Squid  woataa  bite  an  btmiadbte  aolvani  tor  •rteo'  pta  hazardous 
oonatitiiante  htva  a  graalar  toNani  affinity,  rasiiiing  to  an  aabact  Ngh  bt  organlct  Ptal  mute  undargo  abhar  btdnaralion,  rausa  aa  a  SraL  or  oPiar 
racovary/rsuaa  and  a  raffinate  (axtraclad  Squid  watta)  proportionately  tow  bt  organica  Ptal  mual  imdargo  torthar  baatman:  aa  t.sacinad  bt  Pta 
standard. 

Macraancopsultlion  atth  turtaot  coating  malarttla  auch  aa  potymarte  organict  (a(b  lotbta  and  plasSca)  or  wRh  a  (ackol  et  biort  btorgaric  matartala  to 
tubatonMfy  raduca  aurtaca  aiteosura  to  potential  laach^  mtdhi  Macroartiapaulation  tpadScaS)/  doaa  nol  include  any  matarial  l«t  would  ba 
dasaffisd  aa  a  tank  or  oontabwr  aooordbig  to  40  CFR  200.101 

Nsubabation  wRh  Pta  toSowbig  raagante  (or  wafts  raagante)  or  oembinaSona  ol  rtagantx  (t)  Acido;  (2)  basso;  or  (3)  water  (bteVrffing  vmstawsia.te) 
raauRing  bt  a  pH  graatar  Pttn  2  but  test  than  12.S  as  msattead  bt  Pis  aquaoua  ratiduaia. 

No  land  ffiipostl  batad  on  rtcycSng 

Chsmicte  prsOpRalion  et  motels  and  oPior  inorganics  as  bttoluUs  praefoltetea  ol  eddae  hydtuddaa  carbonaita.  atelldsa,  ttetetaa,  chloildss.  Itouidaa. 
or  phet^teSL  The  toSowing  laogsrte  (or  watta  raagante)  art  lypiealy  uasd  itona  or  bt  combbtaSorc  (1)  Uma  O-a..  coniainino  oddtt  and/or 
hydroddss  ol  calcium  and/or  ma^issiteh;  (2)  causSe  (a.  aodtom'  and/or  potettium  hy»oddoo;  P)  ooda'  ash  (.a.,  aodkjm  carbonate);  (4)  soffium 
ateTida;  (5)  torrie  tuHate  or  fantc  chlorida;  (Q  ttteti;  or  (^  aoAim  suPoU.  AddUonal  boouiaan^  ootguteSorv  or  abnliar  raagorte/piocassaa  biai 
anhanoa  teudgo  dawstarlng  charactarittiea  art  not  pracluM  bom  uaa 
Tharmal  laomrary  ol  BaryRun 

Racovary/muta  el  comptsMad  gasas  bictudng  tochniquat  auch  as  tapmcaasbig  et  Pta  gasaa  tor  tsusa/rssals;  aiailng/adtorpSon  d  ImpudUsa; 
lamtsng  tor  dbact  rausa  et  reaaia;  and  uaa  ol  Pia  gas  at  a  Aral  aowca 

Aaootwy  d  adds  or  btsas  tOSizing  one  or  mere  et  Pte  toSowing  racovary  technologiai:  (1)  OWISalion  do,  Ptermal  concanlration);  (2)  bn  anhanga; 
P)  rasbt  or  acid  adaorpOon;  (4)  ravarta  oamoala;  and/d  (5)  bicbtaraOon  tor  Pta  raoovary  d  acid  Note:  Pte  doaa  nd  pracAtda  Pw  uta  d  ether 
physical  phasa  ssparatian  or  concansratiun  techniquaa  auch  aa  dacarteSorv  ISbation  (biduffing  uNrateratiori),  and  csnirtfugaDorv  whan  usad  In 
conbmclion  wRh  Pia  abouo  Sttad  raeorary  technologiaa 
Tharmal  raoovary  d  toad  bt  aacondary  toad  amdisra. 

Rslortbig  or  roasPng  bt  a  Ptarmtl  procstPng  imN  capabte  d  vdaPUng  msrewy  and  aubaaquanPy  ceridanobtg  Pta  vdaPSzad  marcury  tor  raoovary.  Ths 
ratorsng  d  noaaPrtg  imR  (or  belRy)  mud  ba  aubfsel  la  one  or  mart  d  Pta  lalowtng  (■)  A  NaPond  Ertteaiona  StendOrd  tor  Hazardous  Ak  PoBdanta 
(NESn^  tor  marcury;  Qp  a  Bad  AvaSabia  ConPol  Tsdmelogy  (BACT)  or  a  lowed  AcNmrabla  Emtedon  Rato  (LAER)  dandard  tor  marcury 
bnpoaad  pursuant  to  a  ftamnSon  d  Signfficant  OatertotaPon  (P^  ptnnto  ar  (4  •  alaM  parmR  Ptal  attebSahst  sntetton  SmRaPona  (wRNn  msanbtg 
d  SaePon  302  d  t«  Ctean  Ab  Ad)  tor  marotey.  Al  wastewater  tnd  iwnwaitewater  laiicSjas  dtrtesd  bom  Pte  proessa  mual  Pisn  eompry  wRh  Pta 
eonaapondbtg  baatmsni  atandarda  par  watta  ooda  wipi  oonddtraSon  d  ary  appbcabta  aubcategorias  (sg.,  Hi^  or  Low  Marewy  Subcatagortes). 
Racovary  d  matela  or  Inoigadcs  Mll^  ana  d  more  d  Pta  toSowbtg  ffiracl  ohyaM/ramwai  tect^ejlar.  (1)  ton  oschanga;  (2)  raabt  d  told  O.a, 
laoRias)  odserptlon;  (3)  ravarta  etmaate;  (4)  chateSon/aoNad  tebaePon;  (9  baaza  oryttaSiaPon;  p)  uteaRteaPen;  and/or  6  ainipia  pradpRaSon  (i.a, 
crysialzaPonH-Nola;  Pte  doaa  nd  pradteto  Pta  uta  d  ePwr  phyded  phM  aspa-tePon  or  eenoanbaPon  tochniquat  auch  aa  dacarteServ  SRratlon 
finetuChg  lAralfnUenf.  and  eenUtugeten  whan  usad  bi  oor(imdtan  wIPi  Pw  abova  Salad  lacevoty  technotopaa. 

Waeouify  d  oiganlea  idSibiy  ona  or  mors  d  Pw  toSowbig  tochnctopis:  (t)  OlaPHaSonc  (2)  Pte  ffim  avaporsSorx  (3)  steam  aSIpptig.  (4)  cartwn 
adaerpPon;  p)  ciWcd  SuU  adraePon;  (I)  SqddOqulp  aibaePon;  (7)  PdetoRstton/aystaantton  (bidudne  baaia  oryoteffizaPon);  or  (•)  diamieal  phaaa 
aaparsPon  tochniquaa  ^a,  adteton  d  adds,  boaaa,  dtnsteffiarsi  or  dmOtr  chantedt);  Notec  TNa  dose  nd  praetodo  Pia  uta  d  oPiar  physietl  phasa 
aaparaPon  tochniquat  such  as  dacanUSon,  ffibaSon  pnckidng  dbsSNration),  and  eertritugetten,  whan  uasd  In  con|undlon  wWi  ■«  abova  Salad 
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Tharmal  racovary  d  maiait  or  bnrganics  bom  noowadawitera  bi  imte  defined  In  40  CFR  260. 10,  partgrapha  (U  (P,  (7),  (11),  and  (12).  under  tia 
dalbwon  et  Industrial  Mnaeaa*. 
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ALTERNATE  TREATABILITY  VARIANCE  LEVELS 


23  RCRA  Regulations 

The  RCRA  regulations  apply  to  the  generation,  treatment,  storage  and  disposal  of  hazardous 
wastes.  Waste  water  treatment  sludges  from  the  manufacturing  and  processing  of  explosives 
(K044)  and  pink/red  water  from  TNT  operations  (K047)  are  listed  hazardous  wastes  as 
defined  by  RCRA.  The  contaminated  soils  at  the  44  sites  (see  Attachment  B)  being 
addressed  as  part  of  the  composting  program  were  contaminated  by,  and  therefore  contain, 
these  types  of  wastes.  If  the  RCRA  regulations  apply  as  ARARs,  the  treatemnt  of  these 
soils  will  be  specified  to  RCRA  technical  and  administrative  standards. 

There  are  three  major  areas  where  the  RCRA  regulations  could  impact  the  composting 
program.  These  areas  are: 

1.  Permitting 

2.  Facility  standards 

3  Land  disposal  restrictions 

Actions  taken  under  the  authority  of  Superfund  are  generally  exempted  from  RCRA  and 
other  types  of  environmental  permitting.  The  consent  orders  and  other  binding  mechanisms 
as  well  as  the  public  review  and  participation  process  that  EPA  and  the  states  use  to 
implement  Superfund  act  in  place  of  the  various  permitting  processes.  Although  the 
technical  standard  apply  the  administrative  process  of  permitting  does  not  apply  to  actions 
at  Superfund  sites. 

There  are  32  of  the  44  sites  to  be  addressed  under  this  program  that  are  not  listed  on  the 
NPL  and  therefore  are  not  technically  eligible  for  the  Superfund  exception  to  RCRA 
permitting.  It  is  possible  that  these  sites  could  require  a  permit.  Such  permitting  would  be 
expensive  (permitting  costs  are  estimated  at  $100,000  per  site)  and  time  consuming. 

The  RCRA  facility  standards  could  also  apply  to  composting  of  contaminated  soils. 
Composting  as  discussed  in  the  feasibility  study  (Weston,  1989)  is  similar  to  storage  in  a  pile 
or  and  treatment..  In  the  case  of  a  pile  a  liner  or  other  barrier  to  migration  of  hazardous 
constituents  is  required. 

The  land  disposal  restrictions  or  the  land  ban  could  impose  a  major  impediment  to 
implementation  of  composting  or  result  in  a  major  increase  in  the  cost  of  implementing 
composting.  Although  the  current  scheme  requires  a  concrete  liner  or  floor  in  the  treatment 
area  the  composting  operation  could  still  be  considered  to  be  a  form  of  land  treatment 
because  to  facility  does  not  satisfy  the  definition  of  a  tank. 
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A  Superfund  remedy  carried  out  by  EPA  does  not  require  an  RCRA  permit.  RCRA 
technical  standards  have  to  be  complied  with  but  the  actual  permitting  process  does  not  have 
to  be  completed.  There  are  cases  where  a  Superfund  remedy  carried  out  by  non-EPA 
parties  under  a  consent  order  issued  pursuant  to  Superfund  does  not  require  a  permit.  It  is 
possible  that  the  corrective  action  carried  out  by  the  Army  will  not  require  a  permit  if  there 
is  some  other  enforceable  mechanism  which  specifies  what  is  to  be  done  and  how. 

Finally,  the  selection  and  implementation  of  remedial  and  corrective  actions  at  ordinance 
plants  will  be  effected  by  local,  regional  and  state  policies  and  factors.  As  recommended  by 
ReTeC,  a  survey  or  summary  of  state  policies  related  to  corrective  and  remedial  actions  may 
be  useful  to  the  Army.  However,  this  effort  may  only  be  of  marginal  benefit  because  neither 
EPA  nor  states  are  likely  to  respond  to  general  questions  regarding  their  policies.  ReTeC’s 
experience  indicates  that  until  the  Army  is  ready  to  approach  EPA  regions  and  state 
environmental  agencies  with  specific  proposals  at  specific  sites  very  little  will  be 
accomplished  in  terms  of  comments  by  the  states  about  acceptable  technologies. 
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3.0  TECHNOLOGY  IMPROVEMENTS 


3.1  Introduction 


Composting  of  soil  contaminated  with  munitions  wastes  (TNT,  HMX  and  RDX)  is  under 
investigation  for  USATHAMA  in  laboratory  and  field  scale  experimental  programs.  The 
economic  evaluation  of  this  technology  to  date  indicate  that  substantial  capital  and  operating 
and  maintenance  (O&M)  costs  are  associated  with  this  process  (Roy  F.  Weston,  1989).  In 
order  for  this  technology  to  be  a  viable  alternative  to  treat  these  soils  significant  reductions 
in  cost  must  be  realized.  This  section  approaches  this  problem  from  two  perspectives.  First 
a  series  of  optimization  strategies  are  reviewed  to  improve  process  performance.  The 
potential  cost  savings  of  these  optimization  strategies  are  evaluated.  Secondly,  based  on  the 
information  presented  in  Section  2  of  this  report,  treatment  facility  design  m(^ifications  are 
recommended  so  that  these  facilities  can  comply  with  a  variety  of  regulatory  frameworks 
under  which  they  may  be  operated.  The  economic  sensitivity  to  the  regulatory  framework 
is  subsequently  evaluated. 

3.2  Optimization  Strategies 

In  order  to  effectively  use  composting  to  treat  soils  contaminated  with  explosive  wastes,  cost 
saving  measures  must  be  devised  to  bring  unit  treatment  costs  into  acceptable  levels. 
Savings  in  both  capital  and  operation  and  maintenance  cost  will  be  required.  At  the 
"Workshop  on  Composting  of  Explosives  Contaminated  Soils"  held  in  New  Orleans, 
Louisiana  on  6-8  September  1989,  a  variety  of  potential  technological  improvements  were 
offered,  in  the  form  of  study  proposals,  which  were  aimed  at  reducing  these  costs.  Many  of 
these  proposals  dealt  directly  with  methods  for  achieving  cost  reductions  in  the  composting 
process.  Twenty  of  these  study  proposals  have  been  selected  as  representing  seven  different 
technological  methods  for  improving  the  process.  These  are  shown  in  Table  1  and  are 
grouped  into  the  seven  methods,  which  can  be  defined  as: 

•  Optimization  of  microbial  kinetics 

•  Optimization  of  amendments 

•  Pretreatment 

•  Bioenhancement 

•  Surfactant  Treatment 

•  Fungal  Treatment 

•  Alternative  composting  designs 
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TABLE  1  STUDY  PROPOSALS 


STUDY  PROPOSAL  •nTLE 


1  Upper  Limit  of  Kinetic  Rate  under  Given  Conditione 

8  Factors  Affecting  the  Biotransformation  of  TNT  in  a  Model 

Composting  System 

30  Focused  Optimization  of  Composting 

52  Effect  of  Carbon:  Nitrogen  Ration  on  Degradation  of  Explosives 


28 

36 

49 

Amendment  Minimization 

Optimization  of  Bulking  Agents 

Materials  Handling  and  Volume  Reduction  of  Compost  Processing 

6 

Pretreatment  of  TNT,  RDX,  etc.  by  Agents  to  Enhance  the 
Composting  Process 

12 

Microbes  Responsible  for  Degradation  of  Reaction  Chemicals 
in  Compost  Piles 

26 

Screening  of  Compost  Isolates  for  Ability  to  Mineralize  TNT, 

HMX  and  ROX 

38 

Enhancement  of  Microbial  Degradation  of  Explosives  through 
Thermophilic  Microbial  Dynamics 

17 

Biosurfactant  Solubilization  for  Contaminant  Solubilization 

28 

Implications  for  Surfactant  in  Reducing  Treatment  Time  and  Efficiency 

51 

Adsorption/Desorption  of  Munitions  Wastes  in  Soils 

20 

Fungal  Systems  for  Explosives  •  Contaminated  Soils  Remediation 

22 

Use  of  WhKe  Rot  Fungus  for  Biodegradation  of  MunHIons 

31 

The  Use  of  Cellulose  Degrading  Fungi  to  Degrade  Nitrocellulose 

33 

Fungal  Degradation  of  Munitions  Chemicals 

37 

Evaluation  of  Static  vs.  Agitated  In-Vessel  Composting  Systems  for 
Accelerated  Composting  of  Explosives 

46 

Evaluation  of  Modified  Land  Farming  Using  Windrowing  of  Soils  at 
Umatilla 

5 


3.2.1  Optimization  of  Microbial  Kinetics 

A  variety  of  environmental  and  operational  parameters  can  significantly  affect  the  rate  at 
which  microbes  can  degrade  contaminants.  Environmental  parameters  of  interest  include 
pH,  moisture,  soil  types,  minerals,  and  nutrients.  Operational  parameters  such  as  aeration, 
temperature,  loading  rates  and  amendments  (type  and  quantity)  also  affect  microbial 
kinetics.  Optimization  of  each  of  these  parameters  will  produce  the  beneficial  results  of 
reducing  the  time  required  for  treatment  of  contaminated  soils.  In  a  situation  where  a 
defined  quantity  of  soil  required  treatment,  reducing  the  treatment  time  can  reduce  process 
capital  costs  because  a  smaller  treatment  unit  is  required.  However,  the  total  time  to  treat 
all  the  soil  will  remain  unaffected.  Conversely,  operation  and  maintenance  costs  can  be 
reduced  if  the  treatment  unit  is  not  reduced  in  size  but  rather  throughput  is  increased.  In 
this  case,  the  total  treatment  time  is  reduced,  therefore  reducing  operation  and  maintenance 
costs  but  keeping  capital  costs  fixed. 

3.2.2  Optimization  of  Amendments 

In  the  treatment  of  munitions  wastes  evaluated  to  date,  significant  quantities  of  amendments 
and  bulking  agents  have  been  added  for  the  purpose  of  providing  sufficient  carbon  to  the 
system  to  promote  co-metabolism  of  the  constituents  of  concern  (TNT,  RDX,  HMX)  and 
to  provide  substrate  to  maintain  microbial  levels  required  to  achieve  and  sustain 
thermophilic  temperatures.  The  levels  of  addition,  however,  have  a  significant  impact  on  the 
volume  of  material  being  treated  and  therefore  a  significant  impact  on  the  size  of  the  facility 
and  subsequent  capital  cost  of  that  facility  as  well  as  an  impact  on  operation  and 
maintenance  costs  due  to  the  expense  of  the  amendments.  In  the  demonstration  program 
conducted  at  the  Louisiana  Army  Ammunitions  Plant  (LAAP),  these  amendments 
represented  76  percent  of  the  mass  of  material  treated  and  97  percent  of  the  volume  of 
material  treated  (Roy  F.  Weston,  1988).  Several  of  these  study  proposals  suggest  methods 
to  evaluate  optimization  of  amendment  addition.  Because  of  the  very  high  usage  of 
amendments  in  this  process,  any  savings  in  amendments,  especially  in  the  resultant  volume 
of  material  being  processed,  will  have  a  direct  cost  savings  for  this  process. 

3.23  Pretreatment 

The  use  of  physical,  chemical  or  thermal  pretreatment  can  provide  potential  beneficial 
effects  in  improving  the  kinetics  of  degradation.  In  each  case  the  objective  of  pretreatment 
is  to  alter  the  contaminant/soil  matrix  in  a  way  such  that  the  contaminant  is  more  available 
to  the  microorganisms.  Physical  pretreatments  include  crushing  and  grinding  of  the 
contaminant/soil  matrix  or  soil  washing.  Crushing  and  grinding  will  increase  the  surface  area 
to  volume  ratio  of  the  contaminants,  thereby  creating  more  available  sites  to  enzymatic 
attack  by  the  microbes.  Soil  washing  can  be  used  to  strip  the  contaminant  from  the  soil, 
thereby  producing  a  liquid  stream  to  be  treated.  In  the  washing  process  some  of  the 
contaminants  will  become  solubilized,  thus  increasing  its  bioavailability.  Chemical  treatment, 
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such  as  the  addition  of  oxidants,  acids,  bases  or  surfactants  (covered  more  in  Section  3.1.5), 
all  are  aimed  at  both  increasing  the  solubility  of  the  contaminants  and  altering  the  chemical 
structure  of  the  contaminants.  Both  effects  are  potentially  useful  in  increasing  the  kinetic 
rate  of  biodegradation.  Similarly,  thermal  pretreatment,  such  as  wet  air  oxidation  processes, 
can  also  be  used  to  promote  solubilization  of  contaminants  and  thereby  increase 
biodegradation  rates. 

3.2.4  Bioenhancement 

Enhancement  of  the  composting  process  through  the  inoculation  of  specific  microorganisms 
responsible  for  degrading  the  contaminants  of  interest  (TNT,  RDX,  and  NMX)  can  provide 
for  improvements  of  the  process.  However,  in  order  for  this  technique  to  be  effective,  the 
microorganisms  used  as  inocula  must  be  capable  of  competing  and  surviving  in  the  mixed 
culture  environment  of  a  composting  pile,  and  through  their  use  the  overall  degradation  rate 
of  the  chemicals  of  interest  must  improve.  In  general,  the  ideal  situation  would  be  to  culture 
specific  microbes  from  the  actual  site  soil,  and  reinoculate  them  back  into  the  soil  at  higher 
concentrations.  These  organisms,  because  they  are  already  present  in  the  native  soil,  will 
have  the  best  chance  of  surviving  the  competitive  situation  in  a  mixed  culture  environment. 
Isolating  organisms  from  other  sources  which  are  capable  of  degrading  the  contaminants  of 
interest,  and  inoculating  them  into  the  site  soil,  may  also  prove  beneficial;  however,  these 
organisms  may  find  it  more  difficult  to  survive. 

3.2.5  Surfactant  Treatment 

Surfactant  treatment  actually  represents  a  specific  form  of  chemical  pretreatment  to  enhance 
biodegradation.  Many  organic  chemicals  will,  over  time,  become  strongly  adsorbed  onto  soil 
particles.  The  specific  chemical  and  soil  type  will  determine  how  strong  and  to  what  extent 
that  adsorption  will  be.  Once  chemicals  become  adsorbed  onto  soil  particles,  the  overall 
biodegradation  rate  slows  because  the  rate  limiting  step  in  the  process  becomes  desorption 
of  the  chemical  off  the  soil  particles  and  not  solubilization  or  metabolism  of  that  chemical. 
Surfactants  can  be  used  to  accelerate  this  desorption  to  a  point  where  it  no  longer  is  the  rate 
limiting  step,  thereby  improving  the  biodegradation  kinetics.  Surfactants  can  be  chemically 
synthesized  or  extracellular  enzymes  produced  by  some  microorganisms. 

3.2.6  Fungal  Treatment 

The  use  of  white  rot  fungi  (P.  chrysosporium  and  other  species)  for  the  degradation  of 
contaminants  in  soils  has  received  increasing  attention  recently.  In  laboratory  studies,  a 
variety  of  organopollutants  have  been  shown  to  be  mineralized  by  these  fungi,  including 
polynuclear  aromatic  hydrocarbons,  polychlorinated  biphenols,  pesticides,  and  chlorinated 
aromatics.  To  date,  however,  little  work  has  been  performed  evaluating  the  application  of 
these  organisms  to  munitions  wastes.  The  attractiveness  of  using  the  white  rot  fungus  for 
treatment  of  hazardous  wastes  centers  on  its  unique  enzyme  system.  Extracellular  enzymes 
and  peroxide,  their  activator,  are  produced  by  the  white  rot  fungus  during  idiophasic 
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metabolism,  generally  induced  by  nutrient  starvation.  The  peroxide  initiates  a  free  radical 
oxidation  of  organic  material  which  is  catalyzed  by  the  extracellular  enzymes.  The 
significance  of  this  is  that  these  organisms  can  be  grown  in  the  absence  of  the  material  to 
be  degraded,  and  incorporated  with  this  material  after  the  organisms  have  reached  a 
sufficient  population.  This  eliminates  many  potential  toxicity  problems.  Additionally,  this 
free  radical  oxidation  mechanism  is  nonspecific  and  will  oxidize  whatever  organic  matter  it 
comes  in  contact  with.  Thus,  these  organisms  are  capable  of  degrading  a  wide  variety  of 
recalcitrant  organics  at  potentially  a  faster  rate  than  traditional  bacterial  systems. 

3.2.7  Alternative  Composting  Designs 

Two  alternative  designs  were  offered  as  potential  improvements  on  thermophilic  static  pile 
composting.  These  alternative  engineering  designs  were  in-vessel  composting  and  modified 
land  farming  or  windrowing.  In-vessel  composting  is  offered  as  an  alternative  design 
because  of  the  potential  of  improved  kinetic  rates.  In-vessel  composting  offers  the  benefit 
of  a  controlled,  defined  environment,  in  which  parameters  such  as  temperature,  moisture, 
and  pH  can  be  optimized  to  maximize  kinetic  rates.  In  addition,  the  agitation  provided  will 
ensure  better  distribution  of  oxygen  throughout  the  mass  being  composted,  thereby  reducing 
dead  zones  and  promoting  more  complete  destruction  of  hazardous  organics.  Modified  land 
farming  or  windrow  composting  provides  a  significantly  different  approach.  This  technique 
utilizes  the  native  soil  microorganisms  for  destruction  of  the  organics  present,  uses  a  minimal 
amount  of  bulking  agents  and  accomplishes  aeration  by  periodic  turning  of  the  piles. 
Therefore,  environmental  conditions  are  not  optimized  in  this  process,  in  general, 
thermophilic  temperatures  are  not  achieved,  and  therefore  the  kinetic  rate  of  degradation 
is  slowed.  However,  this  decreased  rate  is  offset  by  significant  reductions  in  the  volume  of 
material  processed  as  a  result  of  reduced  bulking  agent  addition.  Thus,  process  economics 
may  be  improved  even  at  these  lower  kinetic  rates. 

3J  Evaluation  of  Optimization  Strategies 

The  objective  of  any  optimization  strategy  is  to  lower  capital  and/or  O&M  costs  so  that  the 
unit  cost  ($/ton)  of  treating,  contaminated  soils  will  be  reduced.  The  seven  categories 
discussed  above  for  optimization  of  composting  attempt  to  reduce  costs  by  either  reducing 
the  time  required  to  treat  the  contaminated  soil  or  reducing  the  quantity  of  material  to  be 
treated. 

33.1  Reducing  Treatment  Time 

The  strategies  discussed  in  Section  3.2  which  can  reduce  costs,  by  reducing  treatment  times, 
are  optimization  of  microbial  kinetics,  fungal  treatment,  pretreatment,  bioenhancement  and 
surfactant  treatment.  Each  of  these  optimization  strategies  is  pointed  at  accelerating  the 
rate  at  which  the  contaminants  in  the  soil  are  degraded.  Optimization  of  microbial  kinetics 
attempts  to  improve  degradation  rates  through  manipulation  of  environmental  or  system 
operational  parameters.  Bioenhancement  or  fungal  treatment  attempts  to  improve 
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degradation  rates  through  addition  of  specific  organisms.  Pretreatment  and  surfactant 
treatment  attempt  to  improve  degradation  rates  by  making  the  contaminants  more  available 
through  desorption,  solubilization  or  breakdown  to  other  chemical  species. 

The  effect  of  improving  degradation  rates  on  process  economics  can  be  significant.  In  the 
report  submitted  by  Roy  F.  Weston  (1989)  to  USATHAMA  a  sensitivity  analysis  was 
performed  relating  degradation  rates  to  unit  costs  ($/ton).  The  results  of  that  analysis 
indicated  that  a  doubling  of  degradation  rates  (thus  halving  treatment  time)  will  result  in  30 
to  40  percent  decrease  in  the  unit  cost  of  treatment.  This  could  amount  to  a  $50  to  $  100/ton 
savings.  This  analysis  was  performed  without  consideration  of  the  addition  of  a  unit 
operation  to  the  process,  as  would  be  the  case  with  optimization  of  environmental  or 
operational  parameters  was  used  to  improve  performance.  Bioenhancement  or  fungal 
treatment  would  require  minor  additional  expenditures  for  production  of  inocula  and 
incorporation  of  that  inocula  into  the  treatment  process.  Therefore  a  slight  reduction  in 
savings  (of  a  few  dollars  per  ton)  would  result.  Surfactant  treatment  or  physical/chemical 
pretreatment  can  more  significantly  add  to  the  cost  of  treatment.  Capital  expenditures  and 
O&M  costs  will  be  higher  for  these  unit  operations. 

3J.2  Material  Reduction  Techniques 

Optimization  of  amendments  and  alternative  design  strategies  are  two  techniques  for 
reducing  the  volume  of  material  to  be  treated.  As  previously  configured,  the  cost  of 
composting  of  soils  contaminated  with  munitions  waste  is  dominated  by  the  presence  of 
amendments.  In  the  demonstration  program  conducted  at  LAAP  97  percent  of  the  volume 
of  material  composted  was  amendments  and  only  3  percent  was  contaminated  soils  (Weston, 
1988).  In  reviewing  the  sensitivity  analysis  performed  by  Weston  (1989)  these  data  show  that 
if  the  volume  of  amendments  can  be  reduced  from  97  percent  to  60  percent  the  unit  cost 
of  treatment  falls  from  approximately  $600  per  ton  to  $50  per  ton.  These  substantial  savings 
result  from  either  an  increase  in  throughput  to  a  facility  of  a  fixed  size  or  conversely  a 
decrease  in  capital  cost  through  construction  of  a  smaller  facility.  According  to  the  Weston 
(1989)  report  between  60  and  70  percent  of  the  unit  cost  of  treatment  ($/ton)  is  associated 
with  capital  expenditures.  Savings  can  also  be  realized  through  not  having  to  purchase  as 
much  amendments,  however  the  O&M  costs  represent  30  to  40  percent  of  the  unit  cost  and 
amendment  purchase  represent  only  10  to  20  percent  of  the  O&M  costs. 

Therefore  developing  optimization  strategies  to  reduce  the  quantity  of  amendments  can  have 
the  most  significant  impact  on  unit  treatment  costs.  Alternative  designs,  such  as  landfarming 
of  contaminated  soils,  will  also  impact  on  the  quantity  of  amendments  used.  Traditional 
landfarming  relies  on  minimal  usage  of  amendments.  Treatment  also  occurs  at  mesophilic 
temperatures  as  opposed  to  ♦hermophilic  temperatures  thus  the  need  for  carbon  to  promote 
microbial  heating  is  reduced.  Landfarming  would  substantially  reduce  the  quantity  of 
material  being  treated,  however  the  rate  of  treatment  will  be  slower.  Thus  savings  will  result 
from  the  reduction  in  the  quantity  of  material  being  treated,  but  this  will  be  partially  off  set 
by  longer  treatment  times. 
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3.4  Regulatory  Effect  on  Process  Economics 


The  assumption  that  RCRA  Part  264  standards  will  be  applicable  and  that  RCRA  permitting 
will  be  required  adds  substantially  to  the  capital,  operations  and  maintenance  and  closure 
costs  of  a  composting  facility.  Therefore  this  assumption  should  be  examined  closely  and 
this  and  other  regulatory  issues  should  be  resolved  to  insure  a  cost  effective  remedy. 

In  the  recent  report  on  composting  of  ordinance  waste  contaminated  soil  (Weston,  1989)  the 
point  is  made  that  the  probability  exists  that  regulations  listed  in  40  CFR  264  Subpart  L  will 
apply  to  treating  soils  contaminated  with  munitions  wastes. 

The  report  goes  on  to  describe  the  facilities  and  operations  needed  to  satisfy  the  RCRA 
requirements,  the  potential  for  an  exemption  from  some  of  the  technical  standards,  the 
RCRA  permitting  process  and  technical  facility  standards  for  permitting  a  hazardous  waste 
pile.  The  cost  estimate  for  the  composting  facility  is  based  on  a  facility  with  a  concrete  floor, 
double  liner,  ground  water  monitoring  system,  storm  water  collection  system  (run-on, -off 
control)  and  closure  of  the  facility  in  accordance  with  RCRA  standards.  It  appears  to 
include  many  of  these  features  to  satisfy  the  interpretation  of  the  RCRA  based 
requirements. 

The  most  significant  costs  associated  with  RCRA  compliance  and  permitting  are  for  the 
following  items: 

Concrete  pad 

Geosynthetic  liner  and  leachate  collection  system 
Run-on/-off  and  waste  water  management 
Site  security 
Permitting 

Ground  water  monitoring 
Facility  closure  &  delisting 

The  following  is  a  brief  discussion  of  each  of  these  elements  and  its  impact  on  the  cost  of 
composting. 

3.4.1  Concrete  pad.  Composting  of  soils  contaminated  with  various  types  of  hazardous  and 
non-hazardous  wastes  can  be  accomplished  directly  on  underlying  soils  (especially  if  they  also 
are  contaminated),  or  on  soil  overlaying  a  single  and  double  synthetic  liner.  These  systems 
vary  in  cost  from  $0.50  per  square  foot  for  in  place  soils  beds  (cost  of  clearing  and  site 
grading)  to  $3.00  to  $5.00  per  square  foot  for  single  and  double  liner  systems.  The  estimate 
for  a  concrete  floored  facility  is  in  the  range  of  $10.00  per  square  foot  for  the  concrete  floor. 
This  cost  may  or  may  not  include  the  liner  and  leachate  collection  system.  The  difference 
in  cost  for  a  concrete  floored  as  opposed  to  a  soil  floored  facility  is  estimated  to  be 
$1,000,000  to  $1,500,000. 


20 


3,4.2  Liner  and  leachate  collection.  TTie  cost  for  the  geosynthetic  liner  and  leachate 
collection  system  is  nor  listed  separately  in  this  report  but  it  is  most  likely  included  in  the 
cost  of  concrete  or  in  the  equipment  or  site  work  items.  Based  on  market  costs  of  liners, 
piping  and  select  fill  the  liner  should  cost  between  $300,000  to  $1,000,000.  If  the  liner 
requirement  can  be  eliminated  a  significant  cost  savings  could  be  realized.  If  composting 
lakes  place  near  already  contaminated  soils  it  could  be  argued  that  no  appreciable  protec¬ 
tion  would  be  achieved  by  the  use  of  a  liner  system. 

3.4  J  Run-on/-ofT  management.  The  cost  of  run-on/-off  and  waste  water  management  could 
be  reduced  if  environmental  protection  was  the  goal  as  opposed  to  regulatory  compliance. 
Some  form  of  controls  are  required  to  prevent  migration  of  hazardous  components  from 
moving  off  the  site  but  the  type  and  extent  of  those  controls  can  be  less  expensive  to  install 
and  maintain  if  the  RCRA  regulations  are  not  apphcable.  No  estimate  of  the  potential 
savings  has  been  made. 

3.4.4  Site  security.  The  site  security  requirements  for  RCRA  are  rather  stringent  and  are 
more  than  would  be  required  to  prevent  undue  endangerment  due  to  the  treatment  of  soils 
contaminated  with  explosives.  The  cost  of  a  six  foot  galvanized  chain  link  fence  (proposed 
to  respond  to  the  requirements  of  RCRA)  could  be  reduced  and  still  insure  the  limited 
access  required  from  a  health  and  safety  perspective.  No  estimate  of  the  potential  savings 
has  been  made  for  this  item. 

3.4.5  Permitting.  The  study  states  that  a  RCRA  permit  will  be  required  for  operation  of  the 
composting  facility.  The  permitting  cost  does  not  appear  to  be  estimated  in  the  report  but 
typically  permitting  of  a  RCRA  biological  treatment  facility  costs  in  the  range  of  $100,000 
to  $250,000.  If  the  clean-up  is  conducted  under  the  provisions  of  Superfund  and  a  binding 
agreement  between  the  Army  and  EPA  and/or  the  appropriate  state  regulatory  agency  is  in 
effect  a  RCRA  permit  may  not  be  required. 

3.4.6  Ground  water  monitoring.  The  RCRA  requirements  for  ground  water  monitoring  are 
most  likely  duplicate  of  ground  water  monitoring  done  as  part  of  the  IRP  investigation  and 
the  wells  and  continuing  sampling  done  as  part  of  that  program  could  be  used  to  insure  that 
ground  water  is  protected.  The  RCRA  ground  water  monitoring  program  is  a  detection 
monitoring  network  and  in  many  cases  shallow  ground  water  in  the  vicinity  of  these  old 
impoundments  is  already  contaminated.  This  existing  contamination  would  eliminate  the 
requirement  for  a  RCRA  monitoring  network.  The  report  does  not  include  an  estimate  for 
ground  water  monitoring  and  an  estimate  of  the  potential  savings  of  a  non-RCRA  approach 
has  not  been  made  for  this  item. 

3.4.7  Closure.  The  closure  of  a  composting  facility  under  RCRA  is  likely  to  be  very 
expensive.  Estimates  over  $1,000,000  will  be  required  to  cap  and  close  the  facility.  It  is  not 
clear  to  ReTeC  whether  this  action  is  a  "clean  closure"  or  a  "closure  with  waste  in  place." 
The  "clean  closure"  requires  "drinkable  leachate  and  edible  soils."  The  clean  closure 
standard  will  most  likely  not  be  achieved  by  the  composting  treatment.  The  "closure  with 
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waste  in  place"  will  require  capping  and  post  closure  care  for  30  years.  Non-clean  closure 
under  RCRA  requires  relatively  expensive  capping  and  long  term  monitoring  and  post¬ 
closure  care.  Superfund  uses  hybrid  closures  with  treatment  goals  for  residues  left  in  place 
based  on  fate  and  transport  modeling  and  engineering  features  (caps)  based  on  risk  of  the 
wastes  and  the  site.  Under  Superfund,  the  post  treatment  handling  of  contaminated  soils 
will  be  based  on  a  risk  assessment  which  could  likely  require  much  less  stringent  closure  and 
post-closure  requirements. 

All  of  these  items  add  significantly  to  the  capital  and  O&M  costs  of  composting  soils 
contaminated  with  wastes  from  explosives  manufacturing.  The  requirement  for  the  facility 
to  comply  with  the  RCRA  standards  and  to  be  permitted  under  RCRA  should  be 
investigated  closely. 
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4.0  CONCLUSIONS 


Both  regulatory  issues  and  technical  optimizations  will  have  a  significant  impact  on  the 
viability  of  composting  as  a  treatment  alternative  for  soils  contaminated  with  munitions 
wastes.  This  is  especially  true  in  evaluating  the  costs  of  treatment,  both  capital  and  O&M 
expenditures. 

The  primary  regulatory  issue  effecting  the  cost  of  treatment  is  whether  RCRA  regulations 
apply  to  these  sites.  If  it  is  determined  that  Superfund  (CERCLA)  regulations  or  state 
regulations  are  applicable,  then  cost  savings  may  result.  TTiis  is  because  these  regulations 
are  based  on  protection  of  public  health,  welfare  and  the  environment  or  risk  based 
standards  and  take  into  account  site  specific  issues  relating  to  the  location  of  the 
contaminated  soil  and  the  location  of  the  treatment  and  disposal  of  these  soils.  Facility 
components  effected  by  the  regulatory  framework  include  the  use  of  concrete  pads  and  liner 
systems,  run  on/run  off  water  management,  security,  permitting,  monitoring  and  facility 
closure.  Capital  cost  savings  associated  with  these  components  could  be  as  must  as 
$2,000,000  to  $3,000,000  for  a  typical  facility  which  would  reduce  the  unit  treatment  cost  by 
15  to  20  percent. 

Optimization  of  the  composting  technology  can  also  have  a  significant  effect  on  treatment 
costs.  A  variety  of  optimization  strategies  were  evaluated  including  microbial  kinetics, 
amendments,  pretreatment,  bioenhancement,  surfactant*^  gal  treatment  and  alternative 
designs.  The  most  significant  cost  savings  can  result  i.  the  quantity  of  amendments  used  in 
the  process  are  reduced.  There  is  nearly  i  direct  relationship  between  amendment  usage 
and  unit  treatment  cost.  This  is  due  to  improved  throughput  in  a  given  size  facility  (or 
conversely  reducing  the  facility’s  size)  and  not  si  nply  the  savings  associated  with  amendment 
purchase.  Other  optimization  strategies  will  also  provide  cost  savings  to  the  composting 
process,  however  these  savings  will  not  be  of  the  same  magnitude  as  reducing  the 
amendment  requirements. 
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'  ATTACHMENT  A 


LISTING  BACKGROUND  DOCUKENT 


EXPLOSIVE  INDUSTRY 


Wastewater  Treatnent  Sludges  fron  the  Manufacture  and  Process  In* 
of  Explosives  (R) 

Spent  Carbon  fron  the  Treatnent  of  Wastewater  Containing' 
Exploalves  (R)  .  .Z!"..  ^  .  '--aw 

-  - - *'  *.*  T^JuTT 

Vastevater  Treatnent  Sludges  fron  tbs  Manufacture,  Pornulatioil^ 
and!Loadlng  of  Lead-Based  Initiating  Conpounds . (T) 


•  4  •  ^ 


Pink/Red  Water  fron  TNT  Oper^tlona  (R) 


I.  SUMMARY  OF  BASIS  FOR  LISTING 

Explosives  nanufactur Ing  produces  wastewaters  which  are 
often  sent  to  treatnent  fscili.ties;  the  resulting  wastewater,, 
spent  carbon,  and/or  wastewater  treatnent  sludges  resulting 
fron  the  production  of  explosives  have  been  found  to  contain 
explosive  conponents  which  esn  pose  an  explosive  hasard;  one 
of  the  listed  wastes  contains  the  toxic  beavp  natal  lead, 
and  therefore,  poses  a  toxicity  hasard*  The  Adninlstrator 
has  deterninsd  that  the  explosives  industry  generates  solid 
wastes  which  nay  pose  a  substantial  present  or  potential 
hasard  to  hunan  health  or  the  environnent  when  inproperly 
transported,  treated,  stored,  disposed  of  or  otherwise  nanaged, 
and  therefore  should  be  subject  to  appropriate  nanagenent 
requirenents  under  Subtitle  C  of  RCRA.  This  conclusion  is 
based  on  the  following  considerations^ 

1*  Wastewater  treatnent  sludges  fron  the  nanufactur Ing  and 

processing  of  explosives  contain  significant  concentra’^lons 
of  explosive  conpounds  which  could  pose  an  explosion  hasard* 


If  loproperly  nanaged,  this  waste  could  thus  present  e 
substantial  hazard  to  human  health  .and  the  environment. 
Therefore,  this  waste  meets  the  reactivity  character  is- 
tic  (S261.23). 

*  C  - 

2<  Spent  carbon  columns  from  the  treatment  of  wastewater 

containing  explosives  are  saturated  with  explosive . com¬ 
pounds  (i.e.,  RDX,  TNT,  etc*).  This  waste.  If  improperly 
managed,  could  pose  a  substantial  health  and .environmental 
hazard  due  to  the  explosive  potential  of  the  constltoentl 
In  .^thls  waste*  ^  Therefore,  this,  waste  meets'-;.the  .reactjtvlty. 
characteristic  ($261*23)* 

i I  c  •>  ;  .  '.'i'  '.aT!  '-t*  -  7»vo6  rSQvc"..; 

3*  Wastewater  treatment  sludgea  from  the  manufacture,  formu- 
^latlon,  and  loading  of  lead  baaed  Initiating  compounda.>  i 
contain  substantial  concentration's  of  the  toxic  heavy  metal 
lead*  The  lead  Is  in  a  relatively  soluble  form,  and  could 
migrate  from  the  disposal  site  Into  groundwater*  Therefore, 
ir  this  waste  la  improperly  managed  and  disposed,  It  could 
pose  a  substantial  hazard  to  human  health  and  the  environ- 
men  t «  _  .  •  , 

4*  Plnk/red  water  from  TNT  operations  contains  high  concen-. 
tratlons  of  the  explosive  compound  TNT*  If  improperly 
managed,  this  waste  could  thus  present  an  explosive 
hazard,  resulting  in  a  substantial  hazard  to  human  health 
and  the  environment.  Therefore,  this  waste  meets  the 
reactivity  characteristic  ($261.23)* 

II.  OVERALL  DESCRIPTION  OF  IWPDSTRT  "" 

The  explosives  Industry  Is  comprised  of  those  fecllltles 
engaged  In  the  manufacture  and  load,  assemble,  and  peck  (LAP) 
of  high  explosives,  blasting  agents,  propellants,  snd  Initiating 
compounds.  Blgh  explosives  and  blasting  agents  sre  substances 
which  undergo  violent,  rapid  decomposition  upon  detonation  by 


heat,  friction.  Impact  or  shock* 
other  hand,  are  used  to  Initiate 
of  less  sensitive  propellants  or 
Explosives  are  manufactured 


Initiating  compounds,  on  the 
or  detonste  large  quantities 
explosives* 

In  both  the  commercial  snd 


Dlspoaal  practices  that  have  been  used  include 


~u  a 


.S 

r/1 


the  placing  of  pink/red  water  in  evaporation  ponda.* 

‘  '  ■  I  ~  J  .  .  r  :'i  ^  .  lids 

V.  PISCUSSIOH  OF  BASIS  FOR  LISTIN6 

-  •  ■  ■  s  ^  1  !> f  •  -  li  .  "  '  T  a o  - 

A*  Haeardoua  Propartlea  of  the  Waetea 

yAx  ,  ■  i  ■  _  fv:*:;  jqjcai  lo  .'''reont' i  .  ,i,T 

Solid  yaete- ■aterlala  generated the^exploeiyea  c  ^ ■ 

-•f'‘8il45^*3*'Onoqs:ot:  fTvjijfT  .  ( ^r.b'XrfaTjTir  r'i.^iS: 

Industry  contain  «,'  &uaber  'of  explosive  eoeponente;  which if  Tc^ 

gjis  b.*a  '^aVl 

ieproperly  Banagedt  could.poae  a  eubstantial  hexerd  tp.nuaBn 

•.  >£*jl  X  •  '  R  daiq  av"?-  fclticv  .-.adia-  .■’cv.oe  . -T. 

health  or  the  environaent*  :  Data  presented  in  Tables  7-10'=^' 


T 


;  a^i  c  ;  1  ^  .1  3  }  f  ft  t r  • 


vr. ' 


's  btit.  -'Istf.  .  :koA\iIto4.:oT 

support  the  listing  of  these  waste  streaas*  rS,-;.:*-. 

■  ' -<  J  w  D  J  ;  A5  *  ■■  ..'•‘fiv  ifSity 

1.  Wastewaters  generated  froa  the  aanufactnring  an4 

-  i-  '  7 :  .  '  *  .1  ■  1 .  ,  -  .  .  ^ ; .  •  •  ■  '  .  i 

processing  of  explosives  have  been  found  to  contain  _ 

•  .0 .  ■,  :  1  .  -r  ’  •  . ‘■r-  Ko  30  i 

Significant'  concentrations  of  explosive  coapounds 

■  r-  c3  r  -  rV'  r-*,-s^  -.‘coos 

such  as  nitroglycerine,  nitrocellulose,  THT,  U>X,  BMZ, 

*  i-T'  ’'C  -flOli. 

and  other  nitrated  coapounds  (Table  7).  These  explo* 

■  ’  ■■  .'jM  •  •  •;  t  .ht^r.n^r 

elves  are  highly  sensitive  to  iapeet,  beet,  end  friction* 

ic  b 

Most  of  these  coapounds  are  relatively  insoluble  in 

*  V  #  •  .  *  *  I  .  *  s ,  *  •  r  *  r  •' 

.  water  (see  Table  6);  thus  they  ere  expected  to  settle'-^ 

^  ■>.  V.' 

out  of  the  wastewater  and  be  present  in  the  waste- 

•  '  *3  V 

weter  treataent  sludges*  The  presence  of  these  ex- 


*The  disposal  of  pink/red  water  in  evaporation  ponds  generates 
a  bottoa  sludge  which  is  typically  reaoved  and  open  burned. 
These  sludges  are  included  in  the  first  listed  waste  streaa 
(l.e.,  "Wastewater  Treataent  Sludges  froa  the  Manufacture  and 
Processing  of  Exploeives*"  The  industry  practice  of  open  burn¬ 
ing  these  wastes  is  eaployed  because  it  is  by  far  the  safest 
aethod  of  handling  these  highly  reactive  waetea*  .  This  cautione 
disposal  practice-  by  the  Industry  eubMantiatec  further  the 
hasarda  posed  by  these  wastes  if  they  are  not  properly  disposed 
of  and  aanaged. 


plosivti  In  th«  sludgea  poa*  a  aubatantial  axploalTa 

haaard  to  human  health  and  the  eovrionnent;  therefore, 

.  d:/  .  .  . 

thla  waate  aeeta  the  reacclvitj  characterletlc  ($261.23). 
2.  The  apent  carbon,  when  vaaCed,~are  aatVrated ~wlth  r 
high  concentre tlona  of  ezploalwe  conpouada  (I'.'a*,  TNT  ji^ 

••  u  t  r;  i  _  s-a  .  -  i  s  * ^ 'f :  '  ••  r  ».  tf  f  ip 

and  RDX)  (TablOlS)*"  Tbeae'  eoopounda  are  highly  reaeti^/ 
•  :ie#;Ojp03  5  a  m  »  'ffy 

•xploalwe,  and  thus,  the  preaance  of  theaa  azploalwoo 

'  .‘«aa'ao 

In  the  apent  carbon  would  thua  poae  a  aubatantial  haaard  ■ 


•  i  '•  ~  '  .tI'"  b  'V  »  i  5  7 ' 


vt'  TO 


to  both  human  honlth  and  the  enwlronnent;  tharefora,  thla 

■  .7  1 !  5  a:  *  eQC' 

waate  would  aeet  the  reactivity  characterlatie  (261.23). 


3.  Waatewater  treatment  aludgea  from  the  manuf actura, 

.  *  •  .  .  ..  V  ,  .  ,  _  - 

formulation,  and  loading  of  lead  baaed  Initiating  com**  - 
pounda  have  been  ahown  to  contain  algnlflcant  concentra" 
tlona  of  lead  (Table  9).  Thla  waate.  If  Improperly 
managed,  could  poae  a  aubatantial  hazard  to  human  health 
and  the  environment*  Typical  Induatry  dlapoaal  of  thla 
waate  la  la  a  landfill,  which.  If  aubjactad  to  an  addle 
anvlroanent,  will  certainly  enhance  the  aolublllty  of  lead 
and  other  heavy  metala,  alnce  their  aolublllty  la  pB  da- 
pendent  (i.e*,  aolublllty  Inereaaea  aa  the  pB  decreaaea  ).<27 
The  hazard  aaaoclated  with  the  leaching  of  lead  froa 
Improperly  dealgned  and  operated  landfllla  la  the  mlgra- 
tlon  of  thla  contaminant  Into  ground  and  aurfaca  watara. 
Thua,  If  aollda  ara  allowed  to  be  dlapoaad  of  la  arena  . 
with  parmaabla  aolla,  the  aolubllizad  lead  eoald  mlgratm 
from  the  alta  to  an  aquifer.  Surface  watara  may  alao 
become  contaminated  If  run-off  from  the  landfill  la  not 


-controlled  bj'^approprlAte  diversion  systeas*- 

\ 

'  ^Compoundlhg  this  problcii, 'and  an  laportant  conaidera- 
tioQ-fbr  tha  future la  tha  that  ahould  tha  lead «  ^  ^ 

aacapa^' f  rba' l^a^diap^aal  alta;;^  It'vlllr&ot '  dag^ada-  vlrb’  j>d. 
tha^  ^a%a  agh'^df  1  tladfi  bat  w  will- provide -r^^btait  lallae&ircaclF  7 

'  *  ^  _■  •;  ~  1'.  lb*"-  ’  *  "  —i  — 

loftg^lbri^ToataalbatlbaS*^ 

^  ^  ^  •  SSfci  -  aSaaK ''  .  a  •  - 


MT*  •  •  ■-,!=■  -  ■-.:•?:■  .;,-  '  ■  "t:'  ■■  ■•*  ; 

^  klballyl^rad'- abg- pldkB'vatbi* f roa  THt  oparatlobachavaH 

I?  ~  \  'C***'""  ■  ■'  ^  V  r: 

^ '  'JSaaa^ahbwa' edTbbntb^:  algnlflcantf'eoocaatratioaa  ofaXllT;r.^ 
which  la  an  axploalva  (Table  10).  Thaaa  eoapounda  are 
alao  hlghJLj  raactlva/axploalva »  and  thua»  tha  praaenea 
of  TNT  In  tha  plnk/rad  water  would  alao  poaa  a  aubatantlal 
hazard  to  both  huaan  health  and  the  anvlronaanc;  therefore, 
thia  waata  would  aaet  tha  reactivity  characterlatie  ($261. 23). 
B«  Health  and  Envlronaental  gffaete 

Lead  la  a  toxic  coapound  that  could  threaten  tha  health 
of  both  huaana  and  other  organiaaa.  The  hazarda  aaaoclated 
with  lead  Include  neurological  daaage,  renal  daaaga  and 
adveraa  reproductive  effccta.  In  addition,  lead  la  carcino¬ 
genic  to  laboratory  anlnala,  end  relatively  toxic  to  freah- 
water  organiaaa*  It  alao  bioaceuaulatea  In  nany  apcelea. 

Additional  Inforaatlon  on. lead  can  be  found  In  Appendix  A. 

Hazarda  aaaoclated  with  expoaure  to  lead  baa  been 


recognized  by  ether  regulatory  prograna.  For  exaaple,  Cengreaa 
dealgneted  lead  no  a  priority  pollutant  under  ^307(a)  of  the 
Clean  Vater  Act  and  an  Interla  drinking  water  standard  of 
0.05  ppa  has  alao  been  proaulpated  by  BPA.  Under  $6  of  the  • 


-(•55- 


Occupational  Safatj  and  Haalth  Act  of  1970,  a  final  standard 

\ 

for  occupational  azpocure  to  lead  has  been  astabllshad. 

Also,. a  national  ambient  air  quality  standard  for  lasd^has 
been,  announcad  bjvEPA.  pursuant  to  tbs.  Clean,  Air. 

In  addition,:  final  or.  proposed  ragnlatlon.  of i  tha'jStatS0j,pf  r. 

S-:  ■  ■■' '  Z? 

California,  Maine,  Maryland,  Massaebusay:s,,  Mlnnasota^'^^Q  . 

■-J,’'  ^  .  ..  . 

Missouri,  Maw  Mezleo,:  Oklahoma  and^^ragpocdsflns  laad^con*.,  . 
talnlng  compounds:  as.^  hatardoua  vastas..  ojr.  eomponants.r thsrsof 


,  Jt 


-  *  j 
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ATTACHMENT  B 

army  ammunitions  plants 


STATE 

FACILITIES 

STATUS 

REGULATORY  AGENCY 

Alabama 

Anniston 

NPL 

Dept,  of  Environmental  Management 

Land  Division,  Hazardous  Waste  Branch 

1751  Congressman  W.L  Dickinson  Drive 
Montgomery,  Alabama  36130 
(205)  271-7726 

Arizona 

Navajo 

State 

State  Dept,  of  Health  Services 

Division  of  Environmental  Health  Services 
Office  of  Waste  and  Water  Quality  Managemen 
2005  North  Central 

Phoenix,  Arizona  85004 
(602)  257-2331 

Arkansas 

Pine  Bluff 

State 

Hazardous  Waste  Division 

Arkansas  Dept,  of  Pollution  Control  and  Ffrtigy 
8001  National  Drive 

Little  Rock,  Arkansas  72209 
(501)  562-7444 

California 

Sharpe 

NPL 

Department  of  State 

Sierra 

State 

Toxic  Substances  Control  Division 

Sacrameniu 

NPL 

714  P  Street,  PO  Box  942732 

Riverb  .i‘ 

State 

Sacramento,  California  94234-7320 
(916)  324-1826 

Colorado 

Pueblo 

Waste  Management  Division 

Colorado  Department  of  Health 

4210  East  11th  Street 

Denver,  Colorado  80220 
(303)  331-4830 

Illinois 

Joliet 

NPL 

Division  of  Land  Pollution  Control 

St.  Louis 

State 

Illinois  Environmental  Protection  Agency 

Savanna 

NPL 

2200  Churchill  Road 

Springfield,  Illinois  62706 
(217)  782-6762/60 

Indiana 

Newport 

State 

Indiana  Department  of  Environmental 

Indiana 

State 

Management  (IDEM) 

Crane 

State 

105  South  Meridien  Street 

Indianapolis,  Indiana  46225 
(317)  232-7959 

Iowa 

Iowa 

State 

Department  of  Natural  Resources 
Environmental  Protection  Division 

Henry  A.  Wallace  Building 

900  East  Grand 

Des  Moines,  Iowa  50319 
(515)  281-8693 

STATE 


FACILITIES 


STATUS  REGULATORY  AGENCY 


Kansas 


Kentucky 


Louisiana 


Minnesota 


Mississippi 


Missouri 


Sunflower 

Kansas 

State 

State 

Dept,  of  Health  and  Environment 

Bureau  of  Air  &  Waste  Management 
Building  740  -  Forbes  Field 

Topeka,  Kansas  66620 
(913)  296-1500 

Lexington 

/Bluegrass 

State 

Natural  Resources  &  Environmental 
Protection  Cabinet 

Department  for  Environmental  Protection 
Division  of  Waste  Management 

18  Raleigh  Road 

Frankfort,  Kentucky  40601 
(502)  564-6716 

Louisiana 

NPL 

Office  of  Solid  and  Hazardous  Waste 
Department  of  Environmental  Quality 

P.O.  Box  44066 

Baton  Rouge,  Louisiana  70804 
(504)  342-8925 

Twin  Cities 

NPL 

Minnesota  Pollution  Control  Agency 
Division  of  Hazardous  Waste 

520  Lafayette  Road 

St.  Paul,  Minnesota  55155 
(612)  643-3403 

Mississippi 

NPL 

State 

Bureau  of  Pollution  Control 

Department  of  Environmental  Quality 

P.O.  Box  10385 

Jackson,  Mississippi  39289-0385 
(601)  961-5171 

Lake  City 
Gateway 

State 

Missouri  Department  of  Natural  Resources 
Waste  Management  Program 

P.O.  Box  176 

Jefferson  City,  Missouri  65102 
(314)  751-3176 

Nebraska  Comhusker  NPL  Hazardous  Waste  Section 

Land  Quality  Division 
Attention:  Ken  Koltoff 
Department  of  Environmental  Control 
Box  94877  •  State  House  Station 
Lincoln,  Nebraska  68509 
(402)  471-4217 

Nevada  Hawthorn  State  The  Department  of  Conservation  and 

Natural  Resources 

Division  of  Environmental  Protection 

Waste  Management  Section 

Nye  Building,  201  South  Fall  Street 

Carson  City,  Nevada  89710 

(702)  687-5872 


STATE 


FACILITIES 


STATUS  REGULATORY  AGENCY 


New  Mexico  Fort  Wingate  State 


New  York  Seneca  Slate 


Ohio  Ravenna  State 


Oklahoma  McAlester  State 


Oregon  Umatilla  NPL 


Pennsylvania 

Tobyhanna 

State 

Hays 

State 

Scranton 

State 

Letterkenny 

State 

South  Carolina 

Charleston 

State 

Environmental  Improvement  Division 
Grourtdwater  Quality  &  Hazarckxjs  Waste  Bureau 
P.O.  Box  968 

Santa  Fe,  New  Mexico  87504-0968 
(505)  827-5271,  Ext.  260 

Dept,  of  Environmental  Conservation 
Division  of  Hazardous  Waste  Remediation 
50  Wolf  Road 

Albany,  New  York  12233-7010 
(518)  457-0747 

Ohio  Environmental  Protection  Agency 
Division  of  Emergency  Remediation  Response 
P.O.  Box  1049 

Columbus,  Ohio  43266-0149 
(614)  644-2924 

Oklahoma  State  Department  of  Health 
Waste  Management  Service 
P.O.  Box  53551 
1000  N.E.  Tenth  Street 
Oklahoma  City,  Oklahoma  73152 
(405)  271-5338 

Department  of  Environmental  Quality 
Hazardous  and  Solid  Waste  Division 
Attention:  Brett  McKnight 
81 1  SW  6th  Avenue 
Portland,  Oregon  97204 
(503)  229-5913 

Bureau  of  Waste  Management 
Hazardous  Site  Cleanup  Program 
Fulton  Bank  Building,  8th  Floor 
P.O.  Box  2063 

Harrisburg,  Pennsylvania  17120 
(717)  783-7816 

SCDHEC  Bureau  of  Solid  &  Hazardous  Waste 
Department  of  Health  and  Environmental  Control 
2600  Bull  Building 
Columbia,  South  Carolina  29201 
(803)  734-5200 


STATE 

Tennessee 


Texas 


Utah 

Virginia 


Wisconsin 


FACILITIES 

STATUS 

REGULATORY  AGENCY 

Holston 

State 

Division  of  Solid  Waste  Management 

Volunteer 

State 

Department  of  Health  and  Environment 

Milan 

NPL 

Customs  House,  Fourth  Floor 

701  Broadway 

Nashville,  Tennessee  37219-5403 
(615)  741-3424 

Lone  Star 

NPL 

Industrial  Wastes; 

Red  River 

State 

Texas  Water  Commission 

Longhorn 

State 

Hazardous  &  Solid  Waste  Division 

Corpus  Christi 

State 

P.O.  Box  13087,  Capitol  Station 

Austin,  Texas  78711-3087 
(512)  463-8175 

Tooele 

State 

Utah  Solid  and  Hazardous  Waste  Committee 
P.O.  Box  16690 

288  North  1460  West 

Salt  Lake  City,  Utah  84116-0690 
(801)  538-6170 

Radford 

State 

Virginia  Department  of  Waste  Management 
Division  of  Solid  and  Hazardous  Waste 
Monroe  Building,  11th  Floor 

101  North  14th  Street 

Richmond,  Virginia  23219 
(804)  225-2667 

Badger 

State 

Bureau  of  Solid  &  Hazardous 

Waste  Management 

Division  of  Environmental  Standards 
Department  of  Natural  Resources 

P.O.  Box  7921 

Madison,  Wisconsin  53707 
(608)  266-2111 

